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FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

FMEA MUMBER: EC-PORTI-G2 CRICIMNATOR: JSC FRGIECT:EDFT-03

. PART NAWEAEGMENT LATCH LREUARLD PART NUMBER:SEDIQ1264(-30 QUANTITY: 2]
PART WUMBER:SED3®126412-301 LEU/ORL PART MAME RIG UME ASSY SYSTEM: UFE
LAC CONTROL NO: Nea DRAWINGREF DESIGNATOR:5EE B/N SLTBSYSTEM: EV A
ZDNEALOCATIONPORT 3 & 2 EFFECTIVITY/AFFECT STACE: 3T5.-72

CRITICAEITY:

CRITICAL ITEM: Yes SUCCESS PATHS: 2
CRITICALITY CATEGORY: 1R/2 SUCCESS PATH REMAINING: |

END ITEM NAME: N/A

END ITEM FUNCTIONAL: N/A

END ITEM CAPARILITY: K/A

END ITEM FAILURE TOLERANCE: N/&

DM INTI AN ENE:
Afl. CNO PRELAUNCH: Pass
2 OO QN QREIT: N/A for NETS
B3, DETECTION FLIGHT CREW: Pasc
4, DETECTION GROUND CREW: KA
C/3, LOSS OF REDUNDANCY FROM SINGLE CAUSE: Fass

FUNCTION: The RU Sepment Lateh and Handrail Lawch are used to securc the RU in the folded
posiiion. The latches consists of a captured EVA bolt, two hinge locks (which pravemr the halt from
backtmg out], and a bell dewent riding on noches around the bolt {preventing rotulion of the bolts
uniil a overriding (orque is applied to bolt). The hinge locks are fresd when a socket s inserted ob
the Dbelt.

FAILURE MODE CODE: N/A [or NSTS

. FATLURE MODE: 1) Urable o fully close 2 zegment baich 2) Hinge lock open.

CAUSE: galling, comsmination.

REMAINING PATHS: ] EFFECT! MISSEON PHASE: EVA
Gther laches on RUY FSE and jcllizon.

CORKECTIVE AUTION: joitison RU

-FAILURE EFFECTS-
END ITLM/LRU/DRU/ASSEMELY:  Unable 1o secure RU following EVA cperalions,

SUBSYSTEM/NEX T ASSEMBLY/INTEREACE: N/A
SYSTEM/END 1ITEM/MISSION: Mone.

CREW/VEHICLE: Leads on the remaining RU scgment latches mav be overloaded if one of the
laiches is open. RU may becomc free in PLD and damage vehicle,



IS5, vt

FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

FMEA NIMRBER: EC-POQRT3-02 ORIGINATOR: I5C PROJECT:-EDFT-03 .
FART NAME:SEGMENT LATCH LRU/ORL PART NUMBER:SED3$126405-30] QUANTITY: 2.1
PART NUMBER:SED30126412-301  LRLVORU PART NAMERIG UME ASSY _ SYSTEM: GFE
LSC CONTROL NO: N/a DRAWING/REF DESIGNATOR:SEE PN SUBRSYSTEM: EVA
ZONELOCATION:PORT 3 & 4 EFFECTIVITY/AFFECT STAGE: STS-72

UAZARD INFORMATION:
HAZARD: N/A

HAZARD QRGANIZATION CODE: NfA

HAZARD NUMBER: N/A

TIME TO EFFECT: Hours

TIME TO DETECT: Seconds

TRVE TO CORRECT: Minules

FAJLURE DETECTION/FLIGHT Visual hinge lock will net be closed

REMARKS:

-RATIONALE FOR ACCEPTABILITY-

A}  DESIGN: Scoment lawches and Handrail lawch design inZarporaies (wo hinge locks ecither one ol

which can prevent the EVA capuve bolt from backing ow and a bail delent preventing bolt

Totatinn. .
(B) TEST:

Acceplance: Functional (performed at predelivery accepiance, prcinstallation acceplance

pre/post envirgnmental €5, ond demonstrated dering the Thermal Vacuum  1est).

1) Torgue required to tighten or Joosen the segmemt lateh and handrail latch bolts is berween 30
and 120 in-lb,

7} Hinge locks verified to remain in position during all environmemal lesis and verified 10 Ewing
away at the time of balt inserion o removal.

Atceplance vibraiton test performed on the flight RU was performed 1o the following levels for 4
duration of 1 minute per axis:

XYZ AXIS

20 Hz RIRE ¥ P

20 - B0Hz +3 dojoc
80 - 350 Hz uang?/Hz
350 - 204 Hz -3db/oct

20600 Hz 00722/ He
B.1 grms

Acceptance: ThermalfVacuum lesl performed al & temperature of -1009F and pressure of
1%x10°3 torr at Human thermalivacuum 1est,
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FAJLURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

FMEA NUMBER: EC-PORT3.07

ORIGINATOR: JSC PROJECT:EDFT-03

PART NAME:SEGMENT LATCH
FART MUMEBER:EEDIO126412-30]
LEC CONTROL NO: MN/A

LRWORU PART HUMABER:SEDAS126400-30
LRUORU PART NAMERIG UMEB ASSY
DRAWING/REF DESIGNATOR-SEE B/N

QUANTITY: 2.1
SYSTEM: GFE
SUBSYSETEM: EVA

LONELOCATION:PORT 3 & 4 EFFECTIVITY/AFFECT ETAGE: ET=.72

Qualificztion:
Quelification for Acceplance Vibraton was performed o e {ollowing levels for a duration of 2
mitules por axis:

20 Hz 017p2{H=
20 - ¥OHz +1 dbfoct
B0 - 350 Hz L6702/ H
50 - 2000 Hzr -3dbloct
2000 Mz 012g2/Hz
78T grms
Qualificetion  Vibraten : A wvibration test was performed 1o the following levels for & duratiom of |

minute in cach axiz: Each redundant path was verified on the track angle assy, lawh during z-axis
vibration test (x axis wes the only axis where anomalies from an earlier 12s1 occcurred on eaclier
degsign of the lurch.)

X AXIS Y AXIE ZAXIS

20 - 32 Hz 003 2/Hz 20 - 45 M2 +10 dbfact 20 - 45Hz LD09pdiH:
20 - 32 Hz +3 dbjoct 45 - 600 Hz  .060g?/Hz 45 -70 He +12 dhfoc
80 - 350 Hz G40gd/Hz €00 - 2000 -10dbjoct 70 - 600 Hz 050 g¥/Hz
250 - 2000 Hx -ichioct 600 - 2000Hz -6 dbfoect

£1 grms 1.7 prms 7.0 prms

(C) INSPECTION:

Fabrication - All latch componems are verified 0 gencrally clean individually. The RU and RU ESE
is verified 10 he wvisuelly clean ar predelivery accaptance.

Test - Qualily Assurance surveillance is requared al all test and inspactions. Dizerepancy reporis
are written an all noncompliances.

([}  FAILURE -HISTORY: None for this feilure mode, the ball did back ovr during x axis vibratien
testing oo = carlier version of the track angle laich. Hinge locks were modified and a ball doicm
added on all of the RU and track angle laiches t correct this anomaly. Modified design passed 2nd
series of vibration 1esis

{E} OPERATIONAL USE:

1) Operational Elfect - Segment latch may nol close (bolt not torqued completely). Hinge locks not
in correct posibon. Release of the EU is paossible during deorbitflanding if double failure eccors.
Loose cquipment could impect lhe vchicl.

2} Crew Aclion - If unc segment laich carnmot be closed, remove RU from FSE and jeuison.

3) Crew Training - Crew wained w propsr operation of segment latch.

4] Missicn conswrammt - MNone,

3) In Flight Checkout - Proper siowege verificd dwing EVA operations, Boli urns are counted and
the hinge locks wvisually verlicd 10 be in pesition.

{F) MAINTATNARILITY: Nia

FREPARED BY: G. Wrigh

DATE: B/10/95
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